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effect of raising educational standards on student performance may be relatively small
when the secondary education premium is relatively low. Moreover, when the supply
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process, students’ incentive to make their best effort diminishes, and in that case, the
role of education premia—and therefore of standards—as incentives may be limited.
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“The education equivalent is...millions of separate decisions not to press one-
self hard at academic pursuits and thus not learn much in school, confident
that one’s access to the good life will be unimpaired.” [from “We Must Take

Charge: Our Schools and Our Future” by C. E. Finn. Jr. (1991, p. 112),
emphasis added.]

1. Introduction

The publication of A Nation at Risk in 1983 marked a watershed in the educational pol-
icy debate in the United States. This report of the National Commission on Excellence
in Education aimed to highlight what had gone wrong with the U. S. K-12 educational
system and to warn the nation that its future prospects were dim. In language highly
reflective of the political themes that dominated the era, the report argued that the so-
ciety’s prevalent acceptance of mediocrity in student performance was synonymous with
unilateral national disarmament. It read “If an unfriendly foreign power had attempted
to impose on America the mediocre educational performance that exists today, we might
well have viewed it as an act of war.”

A Nation at Risk was the culmination of growing public discontent with student
performance. While the U. S. education system had been the focus of public policy
discussions earlier in the 1950s and the 1960s,! no hard evidence existed to support the
notion that student performance in the United States was deteriorating. That came in
1975, when the College Board disclosed that the average score on its Scholastic Aptitude
Test (SAT)-later renamed the Scholastic Achievement Test to reflect some changes in
content—had been declining for more than a decade. Data from international achievement
tests also indicated that American children and teenagers lagged behind those of other
industrialized nations in core subjects such as math and science.? In the period which
followed, data showing unsatisfactory student performance in the United States was
ubiquitous. By the mid-1980s, a reform movement had gained sufficient momentum
that, as Ravitch (1983) reports, thirty eight legislatures had ordered their public schools

to administer minimum competency tests in basic skills. Around the same time, many

'Highlighted, for example, by the publication of the Coleman (1966) report by the U. S. Department
of Education.
2Lapointe, Mead and Phillips (1989).



more fundamental types of school reform were either being contemplated or introduced
in various jurisdictions.

Inasmuch as improving student achievement is the main objective, it should come
as no surprise that the most common element in school reform agendas was—and for
the most part continues to be-the introduction of mandatory or voluntary standards
of minimum student performance. In fact, all but five states raised their graduation
requirements between 1980 and 1990. More recently, the Goals 2000: Educate America
Act was signed into law in 1994 and amended in 1996. It made explicit the objective
of establishing voluntary national education standards, or alternatively “what students
should know and be able to do.” Since then, forty-seven states plus the District of
Columbia and Puerto Rico have adopted comprehensive Goals 2000 education reform
plans, and of those, eighteen have explicitly defined student performance standards.

After more than a decade and a half since some pioneering states’ adoption of min-
imum standards of student performance, however, fundamental questions remain: Is the
introduction of national standards of education a panacea to reverse the trends in student
achievement in the United States? Even if the answer to that is a ‘Yes’ as many claim,?
what are the economic conditions under which the imposition of educational standards
would be most effective? On the one hand, the available data, which remain sketchy,
seem to suggest that some progress has been made. For example, Finn (1991) notes that
between 1980 and 1990 when most states raised their graduation requirements, “practi-
cally every student who stayed in school reached the ‘rudimentary’ level of achievement,
all but a handful met the (slightly higher) ‘basic’ level of skills in reading and math,”
and dropout rates continued to decline-despite some expectations to the contrary. On
the other hand, improvements in student performance have been marginal at best,* and
preceded the introduction of stricter graduation requirements. Moreover, they came at
a time when educational incentives were being altered dramatically. After rising in the
1960s and declining in the 1970s, the return to higher education, as well as other com-

ponents of skill, started to increase rapidly in the early 1980s. In fact, the returns to

3See, for example, Sizer (1995) and Ravitch (1995).

4A recent comprehensive worldwide comparison of educational standards-The Third International
Mathematics and Science Study—found that, out of 21 countries, the United States ranked 16th in
general science, 19th in math and last in physics (The Economist, September 4, 1999, p. 33).



higher education soared so impressively during the 1980s and the early 1990s that in
1994 it stood roughly 35 percent above its value in 1963. In addition, between the late
1970s and mid-1980s when the return to education, experience and other components of
unobservable skill were rising, the increase in the education premium outpaced that in
the returns to experience and other components of skill.?

Determining the appropriate public policy response to poor student performance
is important due to what may be at stake. Furthermore, improvements in student
performance may yield direct benefits, such as higher labor productivity and efficiency,
but may also have other-more subtle but still important—economic repercussions, like
lower income inequality and higher intergenerational economic mobility.

In what follows, I illustrate how the potential benefit of educational standards is
inextricably linked to the interplay of many factors, such as the college and high-school
education premia, the accessibility of higher education, and the stringency of standards.
My key findings can be summarized as follows: First, the personal benefit and cost to
students of meeting standards hinge critically upon the education premia; a high college
premium raises the incentive to finish high school and apply to college, but the marginal
benefit of meeting standards—or, alternatively, the cost of non-compliance-is related to
the secondary (high-school) education premium. Thus, ceteris paribus, the model below
demonstrates that it is not reasonable to expect standards to affect educational outcomes
in a significant way when the high-school education premium is relatively low. Second,
the accessibility of college education matters. When the supply of college education is
sufficiently abundant that getting a college degree is not a competitive process, students’
incentive to make their best effort diminishes. Thus, in that case, the imposition of
educational standards may have a limited effect on student performance. Third, the
stringency of standards affect student effort, although its ultimate impact depends on
other factors such as the education premia and the accessibility of higher education.

Despite the continued preoccupation of educational experts and the U. S. public
with the potential impact of educational standards on student performance, there exists
few studies in the economic literature on how the setting of standards may interact

with economic incentives to determine the effectiveness of the former. There are two

®See Autor, Katz and Krueger (1998), Juhn et al. (1993) and Murphy (1996).



main exceptions: Betts (1998) challenges the notion that a policy maker concerned with
inequality may desire to set low educational standards in order to avoid less able students
from dropping out of school. His central finding is that when standards are higher and
more students choose to drop out in response, the wages of all types of labor may increase:
High-ability workers continue to graduate from school but they expend more study effort
which raises their productivity, and when lower-ability workers choose to drop out, their
earnings also increase due to the fact that firms now realize that the average ability
(and hence productivity) of drop-outs are higher as well. Costrell (1994) shows that
optimal educational standards do not necessarily fall with increased preference for leisure,
heterogeneity or nonstudent inputs to education. More relevantly, he demonstrates that
although increases in the education premium due to skill-biased technological change
may increase the opportunity cost of dropping out, they also raise the incentives to
meet standards. Consequently, he notes that optimal educational standards may be
non-decreasing in skill-biased technological change. The findings I present below are
both consistent with and complementary to those of Costrell: They demonstrate that
increases in the higher education premium may help boost students’ incentive to meet
standards, and therefore, their study effort. They also indicate, however, that this effect
depends on the accessibility of higher education and that the marginal effect of raising
educational standards depends on the secondary education premium and the stringency
of standards imposed.

The remainder of the paper is organized as follows: In section 2, I define the
economy and the individuals’ preferences. In section 3, I examine student performance
in a model in which there are no national educational standards. In section 4, I discuss
how the incorporation of mandatory standards of performance may affect scholastic
achievement, educational attainment and dropout rates. In Section 5, I make some
further observations and discuss their implications. And in section 6, I summarize and

conclude.

2. The Economy, Preferences, and the Allocation of Education
Consider a simple economy in which there is a single consumption good. Individuals live

for three periods and they are endowed with one unit of time in each period. The size of



the population is normalized to one and there is no population growth. In the first period,
individuals attend primary and secondary schools. They are required to attend and finish
primary school but they are not required to complete their secondary education.® In the
second period, those who have completed their secondary school studies in the first
period attend college if they gain admission. In the third and final period, individuals

7 Their preferences, which are identical, are defined over expected

work and consume.
consumption in the final period and leisure time in the first period. There is no time

discounting. Preferences are represented by

Uu; = E[IDCZ] + h’lli, (1)

where ¢; denotes ¢’s consumption in the final period and [; denotes his leisure in the first
period. By construction, the amount of leisure time is inversely related to the amount
of time individuals spend studying in the first period. That is, [; < 1 — 7; where 7,
0 < 7; <1, denotes the time individual ¢ devotes to study effort in the first period.

For any given level of education, an individual 7’s labor productivity, €2;, depends

on the amount of study effort he exerts in school, 7;, and his innate ability, A;:

I assume that p, 0 < p < 1, fraction of the individuals are high ability, A, and
1 —p are low ability, A. For the remainder of the analysis, I will also assume that (a) the
supply of educational services at all levels are fixed, and that, (b) while the supply of
public education up to and including the secondary level is abundant enough to school
everyone in the economy, that of higher education, henceforth denoted by S, is strictly

less than one.

6This assumption is consistent with mandatory education laws in many industrialized counrties. It
is also in line with those in the United States which mandate schooling until 18 years of age but do not
actually require the completion of a certain grade level.

“Implicit in this formulation are the assumption that high school graduates and dropouts do nothing
in the second period and the abstraction from any out-of-pocket expenses associated with education.
Both are inconsequential to the qualitative nature of the results presented below.



Given that the supply of higher education is strictly less than one, there exist the
possibility that its demand exceeds the supply. In that case applicants are admitted to
schools based on their measurable productive abilities.® However, the available screening
technology is imperfect.” Let I;, I; : Ri — R, denote the log of i’s potential productivity

as measured with the available proxy. Then,

Ii = Q; + €; + Ei, (3)

where a; = log A; (with a; = a or a), e; = log 7; and where &; represents the log-normally
distributed measurement error term, &; ~ N (0, 1).
Let I* denote the minimum test score required for college admission. Given that

college admission is based on test score results, the following equality must hold:

S=1-U("), (4)

where U(e*), U(e*) = p®(I* —a—ez) + (1 — p)®(I* — a — ey) denotes the population
c.d.f. As it is implicit in its definition, the function ¥(.) is a mixture based on each
ability type’s own c.d.f., ®(.), with 1 — ¥(e*) denoting the fraction of the population
which applies and gets admitted to college.

[Figure 1 about here.]

Taken together, (3) and (4) imply that the threshold test score required for college
admission, I*, is a function of the supply of educational services, S, and the distribution
of test scores, ¥(.). The test score distribution W(.) is, in turn, determined by individ-
uals’ abilities, their study effort, and the fraction of high- and low-ability students (as
determined by p).

8For sake of simplicity, I also abstract from any cost associated with screening.
9The imperfect observability of ability and effort, too, is non-essential for the qualititaive nature of
the result shown below, although they are important in simplifying the analysis and exposition.



Lemma 1: For any given level of student effort, e;, i = A, A, the cutoff test
score required for college admission, I*, is decreasing in the supply of higher
education, S.

Proof: Follows immediately from (4):

or 1 <0
s po(I* —a—ez)+ (1 —p)op(I* —a—ea)
|
Now let w represent the wage rate per efficiency units of labor, where
w® for college graduates,
w = wh for high school graduates, (5)
w for others.

Thus, if individual 7 completes secondary school and applies for admission to col-
lege, then i gets a college education and earns 7;4;w® in the third period if and only
if 7’s potential productivity as measured with the available proxy, I;, is greater than or
equal to the threshold level I*. If i completes secondary school but either chooses not to
attend college or fails to be admitted because he scores below I*, then he earns 7; A;w" in
the final period. Otherwise, if he chooses not to attend or drops out of secondary school

in the second period, he gets 7; 4;w?.1°

3. Student Effort and Academic Achievement without Educational Standards
Without any academic standards to meet, all individuals who wish to complete their
secondary school education can do so. Regardless of their educational choice, individuals

solve the following problem:

10T his formulation is consistent with the assumption that the size of the student cohort under consid-
eration is a relatively small segment of the labor market so that their choices have a negligible impact
on prevailing wage rates. Alternatively, one could interpret the benefit of secondary and college educa-
tion on labor productivity as being constant due to no complementarity in aggregate production among
labor of different education types. In section 5, I discuss the potential implications of wage rates being
affected by workers’ educational choices.



max FElln¢| + Inl; (6)

i

taking as given others’ study effort, 7;, j # i, subject to [; <1 — 7, (2), (3) and (4) with

Ellnc] < Ellny] = In(r4) + [1—®E)]nw + &) Inw, (7)

if individuals choose to attend and finish secondary school, or

E[lnc) =In¢; < Iny = In(rA,w?), (8)

if they choose not to attend secondary school. While equation (7) indicates that an
individual i’ payoff from getting a secondary school degree depends on ¢’s expected odds
of college admission, (8) shows that there exists no uncertainty in the payoffs when i
chooses not to graduate from secondary school. Let 77, i = A, A, denote the optimal
amount of effort individual ¢ needs to exert when he chooses to finish secondary school
and apply for college admission, and let [", I = I*, denote the cutoff exam score
required for college admission when no educational standards exist (with € analogously

representing the measurement error term above which admission is guaranteed). Then,

where 7;* € [1/2, 1), and where equation (9) implicitly defines 7" since €} = I" —a—log 7%
and €% = I" — a —log 7%. As we shall see below, the following assumption ensures that

both types of students’ optimal study effort, 7, is unique:

Assumption 1: 1 + log(1/2) = 0.7 > I*[S, @, a, p; e5 = e4 = log(1/2)]— a



Proposition 1: Vi = A, A, a solution to the maximization problem spec-
ified by (2)-(8) exists, is unique, and equals 7" > 1/2 iff In(7]*A;w®) —
O (e?) In(w/wh) +In(1 — 77) > In(A;w") + 21n(1/2).

Proof: Existence follows from the fact that the maximand given by equation
(6) is continuous in 7;, equals —oo when either 7; = 0 or 7; = 1, and the fact
that, at 7, = 1/2, it attains the value In(A;w") 4+ 21In(1/2) < —oo, with
¢(e?) In (5—;) > (. Uniqueness is due to the fact that marginal cost is strictly
increasing in study effort, 7;, and that under assumption 1, the marginal

benefit is decreasing over the relevant range 77" € [1/2, 1) (See Figure 2). O

[Figure 2 about here.]

For heuristic purposes, it is helpful to first review the equilibrium when the college
premium is zero (i.e., w® = w"). In that case, although there exists no incentive to
get a college education, both types of individuals still find it optimal to exert some
positive amount of study effort in secondary school. That is, when w® = wh, 77" = 1/2,
i = A, A. Of course, the reason students exert effort is not to improve their odds of
college admission, which carries no pecuniary benefit as the college education premium
is zero, but to be sufficiently productive as secondary school graduates or as dropouts.
As long as secondary school graduation is guaranteed—as it would be when there exists
no minimum academic requirements for completion—and the secondary school premium
is strictly positive (i.e., w" > w?), all individuals’ indirect utility derived from finishing
secondary school will exceed that when they choose not to attend or drop out. That is,
wh > w? = In(4;w") + 2In(1/2) > In(A;w?) + 21In(1/2), and in equilibrium, both types
of individuals attend secondary school but no one finds it optimal to apply to college.!

An equally important observation—one which holds even with a strictly positive college

UTn this model, individuals will be indifferent between completing secondary school and dropping
out of it if the secondary school education premium is zero (i.e., w” = w?). It is clear that this is an
artifact of the modelling strategy I have chosen to employ because, for simplicity, I have disregarded
any cost-beyond the opportunity to drop out and earn w®-of attending secondary school. If there were
such additional costs, however, the qualitative nature of the results would not have been altered except
for the modification that the point of indifference between completion and dropping out would have

entailed a higher secondary school wage rate, w”, than that paid to unskilled workers, w?.



education premium-is that absent mandatory secondary school performance standards,
the study effort of any given student still equals 1/2 if the optimal choice is to drop out
of secondary school or to finish but not apply to college. Again, the reason for this is
guaranteed secondary school graduation, which essentially makes reaping the rewards of
a secondary school diploma costless.

In contrast, if the college premium is strictly positive and the secondary school
premium is positive (i.e., w® > w” > w?), then it is possible for one or both of the ability
types to find it optimal to exert more effort in their secondary school studies in an attempt
to raise their college admission odds. As (9) implies, if the college education premium
is strictly positive, then 7* > 1/2, i = A, A. Moreover, even when the secondary school
education premium is zero (i.e., w" = w?), a sufficiently high college premium will ensure
that individuals complete their secondary education.

Three other observations are also in order. First, using equation (9) and invoking
the implicit function theorem we can examine whether higher or lower ability types will

spend more study effort in school. That is, we can establish that

orn 267 () In(uwe/wh) >0 for & >0
64, T A TR OE) lw/unF — 220 W /w) | <o o <o

(10)

where ! equals I" — a; — log 7", and where due to Assumption 1, the denominator
is unambiguously positive. Equation (10) implies that if an individual i’s ability is
sufficiently high or the supply of college education is relatively abundant so as to virtually
ensure admission to college for a given level of study effort 7%, then e < 0, ¢(g?) is close
to zero, and the effect of a marginal increase in study effort on ’s college admission is
negative and small. Put differently, for higher ability to imply less study effort, either
individual #’s ability needs to be sufficiently high or the supply of college education
relatively abundant for a given level of study effort 7.

Second, regardless of whether the equilibrium study effort, 7*, is decreasing or
increasing in innate ability, A;, the average test score of high ability students would

exceed that of lower ability ones. That is, even if equilibrium study effort is decreasing

10



in innate ability, (i.e., 077'/0A; < 0), the effect of innate ability on test scores would
still dominate that of study effort. Let I;, i = A, A, denote average test scores when an

interior solution exists for both ability types (i.e., Vi = A, A, 7; = 77" > 1/2):

Lemma 2: Vi=A A, 7, >1/2 and I; > I4.

Proof: Suppose not. Suppose that 5 < I4. Then, log(A/A) < log(7} /%)
= 74 > 747 Without loss of generality, consider the case in which I; =
I,. Using (9) we can then establish that e} = [I" —a — log7}] = &% =
[[" —a—log %] = 73 = 7%, in violation of 7} > 77%. O

Third, the effect of an increase in the college education premium on individuals’

optimal study effort is unambiguously positive:

o 1 o(7)
Bw/wh) ~ (wejuh) TR T S e ah — =g miwejar) O (Y

Thus, as in Costrell (1994), if skill-biased technological change induces the college
education premium to rise, it will improve students’ incentive to study harder. The
following proposition further defines the characteristics of the equilibrium when there

exists no national educational standards:

Proposition 2: (i) 35S <1 and w® > wh >w s. t. Vi=A, A, 01"/0A; >
0; (i) Vi = A, A, limg_; 7" = 1/2.

Proof: (i) follows directly from equation (10), and (ii) from (9) and the fact
that limg_,; ¢(ef) = 0. O

Thus, without any educational standards, key factors which affect students’ aca-
demic effort at the secondary school level-besides their innate abilities—are the college

education premium and the availability of higher education. Holding constant students’

11



academic effort, both help determine how competitive the college admissions process is:
Ceteris paribus, the higher is the college education premium, the more effort students
need to exert in an attempt to improve their college admission odds, and the higher is
the supply of college education, the easier students qualify for college admissions which

lowers their incentive to study harder.

4. A System with Educational Standards

The objective of putting in place educational standards is to ensure that all individu-
als who finish secondary school meet a minimum level of potential labor productivity.
Consequently, the adoption of national standards in secondary school education will ei-
ther force individuals to expend a certain amount of study effort in an attempt to meet
the standards (with the required amount being related to innate ability, and therefore,
varying across the two ability types), or force those who find it costly to not attend—or
drop out of-secondary schools. However, given that those who wish to complete their
secondary school education will need to demonstrate a given level of proficiency, the
adoption of national standards in education will also be reflected by a minimum score on
tests that are used for college admissions screening—a score, most plausibly, below that
which determines admissions to college.?

As T argue below, the latter turns out not to be a trivial matter. In fact, when the
supply of higher education is sufficiently abundant so that college entry is in general a
relatively non-competitive process (as it is in the United States), whether the polity is
capable of supporting the adoption of educational standards that exceed those required
for college admission is critical for standards to have a meaningful influence on student
performance. That noted, I will initially maintain the assumption that the upper bound
of the secondary school performance standards are given by those necessary for college
admission. That is, I will assume ™" < J® where I™" denotes the lowest test score
acceptable under secondary school education standards, and I°, I°* = I*, represents the
cutoff exam score required for college admission when educational standards exist. Later
on, I will also analyze the implications of being able to set secondary education standards

that exceed those required for college admission.

12 Alternatively, I could have explicitly assumed that whether students meet the educational standards
or not are assessed using the tests which primarly are designed to determine college entrance.
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With mandatory national standards of academic performance in place at the sec-
ondary school level, individuals continue to maximize equation (6), and the payoff from
choosing not to attend secondary school is still given by (8). However, in an educational
system with national standards, there exists the possibility that students who do not,
meet the standards will fail to graduate. Consequently, the constraint introduced in (7)
needs to be modified in order to take into account the effect of educational standards on

the expected payoff from attending secondary school:

Ellne] < Ellny] = In(rnA) + [1—&E)]nw  +  [@(ef) — P(e™)] Inw”

+  ®(ePn) Inw?
(12)

where e} represents the measurement error term above which college admission is guar-
anteed (the analog of €7 in section 3), and ™™ denotes that associated with the low-
est test score acceptable under a system with educational standards. A comparison
of equation (12) with (7) reveals that, for any given level of study effort, i’s expected
payoft from secondary education declines as a result of the introduction of minimum
performance requirements. The obvious reason for this is that the setting of national
educational standards raise the probability of failure to graduate from secondary school

and earn the associated wage rate, w"

. In fact, holding constant the study efforts of
both types, it is straightforward to see that the difference between (12) and (7) equals
— ®(eim) In(w" /w?), which is the expected income loss associated with the failure to
graduate from secondary school. Letting 7¢, i = A, A, denote the optimal amount of
effort individual 7 exerts when educational standards apply, we can derive the following

first-order condition:

where, as with equation (9), (13) implicitly defines 7% since ¢ = I° — a — log 7 and

S _ TS _ A s
e5=1°"—a—logt}.
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Proposition 3: Vi = A, A, a solution to the mazimization problem specified
by (2)-(6), (8) and (12) exists, is unique, and equals 77 > 1/2 iff In(77 A;w®)
— ®(&f) In(w/wh) — (™) In(w"/w?) + In(1—7) > In(A;w") + 21In(1/2).
Proof: Analogous to that of Proposition 1. O

When compared with (9), equation (13) reveals how the setting of educational
standards might alter student performance. First, the effect of standards on study effort
depends positively on how high the standards are set, implicitly given by e™. Second, the
net impact of mandatory standards on student performance depends on the secondary
education premium, w”/w?. In fact, (13) implies that, when an interior solution to
the maximization problem exists for both ability types, the optimal study effort under
national educational standards, 77, is strictly higher than that without such standards,
n

T!

7 and that as the secondary education premium approaches zero (i.e., w"/w? — 1),

any effect national educational standards may have on students’ academic effort vanishes.
Finally, since for any given study effort the maximand specified by (12) has a lower value
than that with no educational standards given by (7), and given that the optimal study
effort, 77, is increasing in the secondary education premium, w" /w?, it is possible that not
attending secondary school becomes optimal for lower ability students when mandatory
standards are put in place. For more extreme parameter values which make the secondary
education premium sufficiently high, even high ability students may choose not to attend

secondary school.

Proposition 4: (i) Vi = A, A, if an interior solution to the maximization
problem specified by (2)-(6), (8) and (12) ezists s.t. 7, = 17 > 1/2, then in

equilibrium 77 > 7" > 1/2; (1) limn jpayq 770 = 77 5 (100) limpmin_,_oo 7% =

™ (i) VS <1 and w® > wh > wi, I wh/w? > (W' /wh)*, s.t. 74 =1/2.

Proof: (i) and (ii) follow directly from limn_, ¢ f = &?, (iii) from lim jmin_, o,
P(em) = 0, and (iv) from the fact that % > 0 when 77 > 1/2.

O
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Proposition 4 highlights the existence of an important tradeoff in the setting of
national educational standards. On the one hand, to be meaningful and effective, such
policies need to set standards that are strict enough to raise students’ study efforts. As
equation (13) indicates, the effect of mandatory standards of educational performance,

min

min) In (w" /w?), diminishes as standards being contem-

given by the additional term ¢(e
plated become relatively low (i.e., when the minimum test score ™" is relatively low such
that e™" approaches —oc). On the other hand, the higher the educational standards,
the greater the likelihood that low ability students will prefer to drop out of secondary
school instead of striving to meet the newly introduced requirements. In fact, for any
given level of educational standards, I™", the higher is the opportunity cost of meet-
ing these standards (captured by the secondary school education premium, w”/w?), the
higher the dropout likelihood of a student of either type. This leads to the following

corollary:

Corollary 1: 3 a sufficiently high supply of college education, S, S < 1,
s.t when college entrance requirements, which determine the cutoff score I°
effectively impose an upper bound on the minimum educational standards,
I™® the higher the supply of college education, S, the smaller the impact of
educational standards on student performance.

Proof: Follows from Lemma 1 and Proposition 2. In particular, from the

fact that limg_,; I° = —oo0 and limmin_,_o, 77 = 7" o

This last observation is, of course, due to the fact that college admission require-
ments impose an upper bound on the politically attainable minimum standards of stu-
dents performance at the K-12 level. If this were not the case and educational standards
could be set at levels above the threshold required for college admission (i.e., ™" > [*¥),
then the implicit constraint that the supply of higher education imposes on optimal stu-
dent effort would be lifted. In that case, equation (12) would have to be modified such
that

Ellnc] < Elny] = In(r4;) + [1—®(E™)]Inw® + &(eM") Inw?, (14)

7 7
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and the first-order condition for optimal student effort would then be given by

Hence, under the new equilibrium, assuming that parameter values are such that
interior solutions exist for both ability types, students exert more study effort in school
than they do otherwise—when either no standards exist or are below the relatively low
threshold imposed by an abundant supply of college education. Thus in essence, whether
the polity is capable of generating and supporting educational standards that are more
stringent, than those which determine college admissions becomes a crucial issue. Espe-
cially so in light of evidence that college admission requirements have continued to creep
downward in the United States to such an extent that remedial programs have blossomed

on campus.?

5. Further Discussion

The highly stylized model above abstracts from many potentially relevant issues, some
of which have been discussed in the previous literature on educational standards. Most,
germane among those are how the adoption of educational standards might affect stu-
dents’ interaction and cooperation with their peers, what role imperfections in credit
markets may play in educational attainment, and how endogenous wages may affect the
incentives to meet educational standards. I now turn to a brief review of these issues
focusing on how they might alter the main conclusions presented above.

First, as Bishop (1990, 1996) notes, the absence of national educational standards
together with a college admissions process which relies heavily on relative class ranking
may cultivate an atmosphere in which students view competition as a zero-sum game. In
such an environment, cooperative equilibria in which students minimize study effort and
penalize those who deviate from the established group norms may be sustained. Then,
the benefit of adopting national standards will accrue from making cooperation impos-
sible by shifting the relevant group of competition from peers in the classroom to the

much larger national student cohort. By design, the framework I presented above does

13See, for example, Finn (1991).
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not allow for such potential benefits because, throughout the analysis, I assumed that
college admissions depend on scores on tests that all college applicants take. However,
if one were to modify the model above in such a way that college admissions depended
on a weighted average of scores on standardized tests and relative class ranking, the
introduction of national standards may help to eliminate cooperation among students to
minimize study effort in this framework as well. That noted, the impact of the supply
of educational services and those of college and secondary education premia on optimal
student effort would still remain.

Second, there exists a crucial interaction between mandatory schooling laws and the
cost of non-compliance with educational standards—the secondary education premium. In
particular, mandatory schooling laws could effectively make the cost of non-compliance
infinite if, by law, it was not possible for students to dropout of secondary school in
response to higher standards. In a similar vein, I have also abstracted from the role of
liquidity constraints in determining the demand for college education. Of course, to the
extent that credit market imperfections play a role in constraining the demand for college
education, the higher education admission process would be less competitive. That in
turn would dampen the effect of educational standards on optimal student effort.

Finally, I have also steered clear from how the education premia might respond
to changes in optimal student effort when educational standards are introduced. Given
the uncertainty involved in who gets admitted to college due to measurement error in
standardized tests, it is impossible in this framework to determine exactly what the ag-
gregate units of efficiency labor with different education levels would be under different
scenarios. Betts’ finding that wage rates at all levels might rise when educational stan-
dards are introduced is especially illuminating in this regard, since it makes it more likely
that the impact of adopting educational standards on relative wages—and thus, on the

education premia—is relatively small.

6. Conclusion
Available data suggest that scholastic performance in the United States worsened sharply

in the 1960 and 1970s, and despite some progress in the following two decades, it con-
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tinues to be one of the worst among industrialized countries today. Given that the main
objective of many school reform agendas is to improve student achievement, it is no
wonder that such programs have focused on the introduction of mandatory or voluntary
standards of minimum student performance as a potential remedy. In fact, according
to Finn, all but five states raised their graduation requirements between 1980 and 1990.
Moreover, one of the main objectives of Goals 2000: Educate America Act, signed into
law in 1994, is establishing voluntary national education standards. Despite this trend,
however, comprehensive analyses of how and under what circumstances the introduction
of educational standards may have a significant positive impact on student effort and
achievement remains scarce.

This paper is intended to help fill this void. The model 1 present above demon-
strates that the potential effectiveness of educational standards cannot be determined in
isolation, and that it ultimately depends on a combination of other parameters, such as
the education premia, availability of higher education and the stringency of standards.
The interplay of these parameters turn out to be important because, on the margin, it
affects the incentive to meet the standards as well as the cost of not doing so. In particu-
lar, a high college premium raises the incentive to finish high school and apply to college,
but the marginal benefit of meeting standards depends on the high-school education pre-
mium. Thus, ceteris paribus, the setting of higher standards may not affect educational
outcomes in a significant way when the high-school education premium is relatively low.
The accessibility of college education also matters. When the supply of college education
is sufficiently abundant that college admissions is not a competitive process, students’
incentive to make their best effort diminishes, and in that case, the role of education
premia—and therefore of standards—as incentives may be limited. Finally, the stringency
of standards affects student effort, although its ultimate impact depends on other factors

such as the education premia and the accessibility of higher education.
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